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(57) ABSTRACT

The invention relates to the balancing of fluid streams in a
dialysis system. In particular the invention relates to a cassette
for conveying a first and a second fluid stream in a dialysis
system, wherein the first and the second fluid streams can be
medical fluid streams such as for example dialysate streams
or blood streams, wherein the cassette has a sensor as a device
for balancing the first and the second fluid stream, and
wherein the sensor has a first channel for the first fluid stream
and a second channel for the second fluid stream. The inven-
tion further relates to a dialysis system, which is configured to
accommodate at least one cassette which is configured as
described above. Furthermore, the present invention relates to
an arrangement by which two channels for the first and the
second fluid streams are formed. In addition, the invention
relates to a method for construction of the two channels or the
arrangement.
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CASSETTE WITH A SENSOR FOR
DETERMINING THE DIFFERENCE
BETWEEN A FIRST AND A SECOND FLUID
STREAM

This is a national stage of PCT/EP11/053907 filed Mar. 15,
2011 and published in German, which has a priority of Ger-
man no. 102010002871.1 and filed Mar. 15, 2010, and Ger-
man no. 102010003642.0 and filed Apr. 1, 2010, hereby
incorporated by reference.

The invention relates to a cassette for conveying a first and
a second fluid stream, to a device for dialysis treatment, to an
arrangement which has channels for the first and the second
fluid stream, and to a method for the construction of the
channels for the first and the second fluid stream or for the
construction of the arrangement.

Various methods using equipment for blood purification or
blood treatment are employed in order to remove urophanic
substances and withdraw fluid in cases of chronic renal fail-
ure. In the case of hemodialysis (HD), diffusive mass trans-
port is predominant, while convective mass transport through
the membrane is used for hemofiltration (HF). Hemodiafil-
tration (HDF) is a combination of both of these methods. In
peritoneal dialysis (PD), no extracorporeal circuit is required,
and the peritoneum is used as a contact membrane.

Because of the large exchange volumes in the above-men-
tioned methods, and also in continuous arterio-venous HF,
continuous veno-venous HF and plasma filtration (PF), there
is a need for exact balancing of the fluid withdrawn on the one
hand with the fluid administered on the other, and of the
volume to be ultrafiltrated during the entire treatment time.
The state of the art includes gravimetric and volumetric bal-
ancing systems.

Methods are also known which measure continuously the
fluid streams of the fluids flowing into the dialyzer and the
fluids flowing out of the dialyzer, and balance these with each
other. Various implementations of flow measurement sensors
are used for this purpose.

The high degree of accuracy that is required, and the asso-
ciated large expense involved in the selection and/or calibra-
tion of the flow sensors used for balancing, result in high
costs. Additionally, it can be advantageous both for reasons of
manageability for the medical staff giving the treatment, and
also for reasons ofhygiene, to integrate as much as possible of
the equipment for a dialysis treatment relating to the extra-
corporeal blood circulation and the dialysate circulation in a
throwaway disposable. Because these dialysis disposables or
cassettes are used only once, it is desirable to keep their
production costs low.

The object of the present invention is to provide an
improved balancing of medical fluid streams.

The medical fluids are preferably dialysate or blood.

This object is achieved by a cassette with a first and a
second fluid stream in a dialysis system, wherein the first fluid
stream can be a dialysate stream or a blood stream, and the
second fluid stream can be a dialysate stream or a blood
stream, wherein the cassette has a sensor as a device for
determining the difference between the first and the second
fluid stream, and wherein the sensor has a first channel for the
first fluid stream and a second channel for the second fluid
stream.

The cassette can also be used for conveying blood in a
dialysis system, wherein the first and the second fluid streams
through the sensor are blood. It is also conceivable that the
cassette has fluid systems conveying both blood and dialy-
sate, wherein the sensor can be part of both the blood-con-
veying fluid system and of the dialysate-conveying fluid sys-
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tem. In an alternative embodiment, the single sensor can have
blood flowing through its first channel and dialysate flowing
through its second channel. In another alternative embodi-
ment, two of the sensors can be present in the blood-convey-
ing fluid system and two in the dialysate-conveying system.

It is to be noted in general that the present invention is
directed generally towards the balancing of two fluid streams,
or determining the difference between two fluid streams, in
particular medical fluid streams. According to some example
embodiments of the present invention, these fluid streams can
be dialysate streams and/or blood streams. If hereinafter a
particular example embodiment is directed towards a particu-
lar fluid stream such as a dialysate stream or a blood stream by
way of example, it is to be understood that a similar expedient
example embodiment can also be directed towards a general
(medical) fluid stream. The same applies to example embodi-
ments which are initially directed towards (medical) fluid
streams in general. The example embodiments concerned can
also be directed in an expedient manner towards particular
medical fluid streams such as for example dialysate and/or
blood streams.

According to the present invention a cassette for a dialysis
system is provided, which provides a sensor as a compact
component or device for balancing two fluid streams. By
means of the cassette according to the invention, an indepen-
dent balancing system is made possible, which ensures a high
degree of accuracy in balancing.

According to an example embodiment of the present inven-
tion the first and the second channels are disposed substan-
tially parallel to each other; wherein the sensor is configured
to expose the first and the second channel to a magnetic field
for balancing or determining the difference between the first
and the second fluid streams. In this, the first and the second
channel can be configured such that the first fluid stream in the
first channel flows in the opposite direction from the second
fluid stream in the second channel, or such that the first and
the second fluid streams flow in the same direction.

According to the present invention the sensor is provided in
the form of a compact component or device for balancing two
fluid streams, which requires only a magnetic field for this
balancing. Furthermore, the conveying of both streams into a
common magnetic field considerably reduces errors in bal-
ancing the two fluid streams, which could arise if two inde-
pendent magnetic fields, in for example two separate flow
sensors, were to deviate from each other. Additionally, the
sensor as a device for balancing a first and a second fluid
stream can be constructed in a compact manner, obviating the
necessity for a large amount of space for accommodation of
the sensor in the cassette.

According to an example embodiment of the present inven-
tion, due to the magnetic field a separation of positive and
negative charge carriers occurs in the first fluid stream of the
first channel and in the second fluid stream of the second
channel, and the sensor is configured to measure a first volt-
age which is produced by the separation of positive and nega-
tive charge carriers in the first fluid stream and arises due to
the flow of the first fluid stream in the first channel, and to
measure a second voltage which is produced by the separation
of positive and negative charge carriers in the second fluid
stream and arises due to the flow of the second fluid stream in
the second channel, wherein the first and the second voltages
are used for balancing or determining the difference between
the first and the second fluid stream.

In this manner the present invention permits a highly accu-
rate balancing of the two fluid or dialysate streams in a single
device—the sensor—using a single magnetic field on the
channels through which the two fluid streams flow.
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According to an example embodiment of the present inven-
tion, the sensor is configured to transmit to a device for
dialysis treatment at least one signal, containing the measured
first and the measured second voltage or a value derived from
the first and second measured voltages. In this way, the inde-
pendence of the cassette and the sensor from other units,
components or devices of a dialysis system is enhanced.

According to an example embodiment of the present inven-
tion, at least one voltage metering unit for the first channel is
disposed on the first channel, which is configured to measure
the first voltage, and at least one voltage metering unit for the
second channel is disposed on the second channel, which is
configured to measure the second voltage. By this means
exact determination of the voltages in the channels of the
device is possible according to the present invention.

According to a further example embodiment of the present
invention, the sensor has a measuring cell which contains the
first and the second channel and which is exposed to the
magnetic field in such a manner that the same magnetic field
strength and the same transient waveform of the magnetic
field acts on both channels. By this means it is ensured that the
magnetic field acts equally on the two channels in the sensor.
The measurement cell can thereby be surrounded by the mag-
netic field.

According to an example embodiment of the present inven-
tion, the first and the second channels have the same shape
and size. In particular, the channels are alike with respect to
their shapes, sizes and dimensions. By this means the accu-
racy of the balancing is enhanced.

According to an example embodiment of the present inven-
tion, the first and the second channels are formed from at least
three parts which have the same shape and dimensions; in
each of the at least three parts a fluid passageway is formed on
at least one of two surfaces located opposite each other; and
the at least three parts are assembled to form the first and the
second channel by stacking or lining up the at least three parts
onthe sides ofthe at least three parts that are formed with fluid
passageways, in such a manner that the first channel is formed
between a first and a second part of the at least three parts, and
the second channel is formed between the second and a third
part of the at least three parts, wherein the first and the second
channel have the same shape, are parallel to each other, and
are disposed side by side or one above the other. According to
an example embodiment, the at least three parts are substan-
tially cuboid in shape. According to the present invention the
at least three parts can also have other suitable shapes.

This enables an extremely exact and reproducible channel
cross-section, which is of great importance due to the tem-
perature-dependence of the channel geometry in dialysis sys-
tems. Furthermore, in this manner a similar, and even identi-
cal, implementation of the two channels is made possible,
which ensures, and indeed enables, the accuracy of the bal-
ancing.

According to one implementation of the present example
embodiment, the at least three parts have fastening devices,
by means of which the at least three parts are fitted together.
This enables rapid and cost-effective production of the
arrangement comprising the three channels without compro-
mising the accuracy of the balancing.

According to one implementation of the present example
embodiment, the at least three parts are parts which are manu-
factured by means of an identical injection mold. This facili-
tates the identical or at least substantially alike implementa-
tion of the channels.

According to a further implementation of the present
example embodiment, the first channel has an additional volt-
age metering unit for the first channel, which is configured to
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measure a voltage produced by the separation in the first fluid
stream that arises as aresult of flow of the first fluid steam; the
at least one voltage metering unit for the first channel is
disposed on a side of the first channel which is opposite
another side of the first channel on which the other voltage
metering unit for the first channel is disposed, wherein the
magnetic field is oriented parallel to the first and to the other
side of the first channel; the second channel has a further
voltage metering unit for the second channel, which is con-
figured to measure a voltage produced by separation in the
second fluid stream that arises as a result of flow of the second
fluid steam, and the at least one voltage metering unit for the
second channel is disposed on a side of the second channel
which is opposite another side of the second channel on which
the other voltage metering unit for the second channel is
disposed, wherein the magnetic field is oriented parallel to the
first and to the other side of the second channel.

According to a further example embodiment of the present
invention, the first and the second channels are formed by the
construction of a dividing wall in a channel which comprises
both the first and the second channel, such that the first and the
second channels have the same form, wherein the magnetic
field is oriented parallel to the dividing wall.

According to one implementation of the present example
embodiment, the at least one voltage metering unit for the first
channel is disposed on a side of the first channel which is
opposite the dividing wall; the at least one voltage metering
unit for the second channel is disposed on a side of the second
channel which is opposite the dividing wall; and a common
voltage metering unit is disposed on the dividing wall, and is
configured to measure a voltage produced by separation in the
first and in the second fluid streams that arises as a result of
flow of the first and second fluid steams, wherein the at least
one voltage metering unit for the first channel, the at least one
voltage metering unit for the second channel, and the com-
mon voltage metering unit are disposed at substantially the
same height in the first and second channels.

According to another implementation of the present
example embodiment, the at least one voltage metering unit
for the first channel is disposed on a side of the first channel
which is opposite the dividing wall; the at least one voltage
metering unit for the second channel is disposed on a side of
the second channel which is opposite the dividing wall; and
the at least one voltage metering unit for the first channel and
the at least one voltage metering unit for the second channel
are disposed at substantially the same height in the first and
the second channels.

Itis apparent from the two previous example embodiments
that the cassette and the sensor as a device for balancing can
be implemented according to the present invention in a man-
ner which is highly variable and adaptable to particular
requirements, without forfeiting the advantages mentioned
above and hereinafter.

The object of the present invention stated above is also
achieved by means of a device for dialysis treatment, wherein
the device for dialysis treatment has at least one accommo-
dation means, which is configured to accommodate at least
one cassette which corresponds to the cassette mentioned
above and hereinafter described in more detail.

According to an example embodiment, the device for
dialysis treatment is configured to capture a first voltage and
a second voltage, wherein the first voltage corresponds to the
first fluid stream and the second voltage corresponds to the
first fluid stream, and wherein both the first and the second
voltage were measured by the cassette’s sensor which is
outlined above and explained in greater detail hereinafter.
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According to an example embodiment of the present inven-
tion, the device for dialysis treatment has a control unit, which
is configured to control and/or to regulate the flow of a medi-
cal fluid using the signal. The control unit is configured to
control the delivery rates of at least one pump. According to
an example embodiment of the present invention, the pump
comprises one of the following pumps: a blood pump; a
dialysate pump; an ultrafiltration pump.

The object of the present invention stated above is also
achieved by means of an arrangement which has at least three
parts with the same shape and dimensions, wherein in each of
the at least three parts a fluid passageway is formed on at least
one of two surfaces located opposite each other, and wherein
the at least three parts are assembled to form a first and a
second channel by stacking or lining up the at least three parts
onthe sides ofthe at least three parts that are formed with fluid
passageways, in such a manner that the first channel is formed
between a first and a second part of the at least three parts, and
the second channel is formed between the second and a third
part of the at least three parts, wherein the first and the second
channel have the same shape, are parallel to each other, and
are disposed side by side or one above the other. According to
an example embodiment, the at least three parts are substan-
tially cuboid in shape. According to the present invention the
at least three parts can also have other suitable shapes.

According to an example embodiment, the arrangement is
configured for insertion in a device for balancing a firstand a
second fluid stream, wherein the first and the second fluid
streams are, or can be, dialysate streams or blood streams, and
wherein the first channel is configured for a first fluid stream
and the second channel is configured for a second fluid
stream.

According to an example embodiment of the present inven-
tion, the above-mentioned device for balancing a first and a
second fluid stream corresponds to the cassette’s sensor
which is outlined above and explained in greater detail here-
inafter.

According to an example embodiment of the present inven-
tion, the at least three parts have fastening devices, by means
of which the at least three parts are fitted together.

According to a further example embodiment of the present
invention, the at least three parts are parts which are manu-
factured by means of an identical injection mold.

The object of the present invention stated above is further-
more also achieved by means of'a method for the construction
of a first channel for a first fluid stream and for the construc-
tion of'a second channel for a second fluid stream, wherein the
first and the second fluid streams are, or can be, dialysate
streams or blood streams, wherein the first and the second
channels are constructed by means of at least three parts
which have the same shape and dimensions, wherein in each
of the at least three parts a fluid passageway is formed on at
least one of two surfaces located opposite each other, and
wherein the method comprises:

Assembly of the at least three parts for forming the firstand
the second channels by stacking or lining up the at least
three parts on the sides of the at least three parts that are
formed with fluid passageways, in such a manner that the
first channel is formed between a first and a second part
of the at least three parts, and the second channel is
formed between the second and a third part of the at least
three parts, wherein the first and the second channel have
the same shape, are parallel to each other, and are dis-
posed side by side or one above the other.

According to an example embodiment of the present inven-

tion, the at least three parts are substantially cuboid in shape.
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According to the present invention the at least three parts can
also have other suitable shapes.

According to an example embodiment of the present inven-
tion, the three parts have fastening devices and their assembly
comprises a fitting together of the three parts by means of the
fastening devices.

The at least three parts can be attached to each other in a
fluid-tight manner using various technical means, e.g. using
transmission laser welding, mirror welding, ultrasonic weld-
ing, bonding etc.

The subject-matters of the present invention, which were
briefly introduced above and will be explained in greater
detail hereinafter, enable an independent balancing of dialy-
sate flows which is significantly improved with respect to its
accuracy. The present invention additionally permits a cost-
effective solution to the balancing of dialysate flows, which
fulfils at the same time the exacting requirements for accuracy
of measurement and for precision of implementation and
design.

Example embodiments of the present invention will be
described in detail below with reference to the appended
drawings.

The drawings show:

FIG. 1a the use of a cassette for conveying dialysate
streams in a dialysis device according to an example embodi-
ment of the present invention;

FIG. 15 the use of a cassette for conveying dialysate
streams in a dialysis device according to a further example
embodiment of the present invention;

FIG. 2 a device for balancing a first and a second fluid
stream according to an example embodiment of the present
invention;

FIG. 3a, 3b channels for the first and the second fluid
stream disposed in a device for balancing a first and a second
fluid stream according to an example embodiment of the
present invention;

FIG. 4a, 4b channels for the first and the second fluid
stream disposed in a device for balancing a first and a second
fluid stream according to two further example embodiments
of the present invention;

FIG. 5a, 5b, 5¢ an arrangement which has two channels for
two fluid streams, and the construction of the arrangement
according to an example embodiment of the present inven-
tion;

FIG. 6a, 65 an arrangement which has two channels for two
fluid streams, and the construction of the arrangement accord-
ing to a further example embodiment of the present invention;
and

FIG. 7 adialysis device which is configured according to an
example embodiment of the present invention.

FIG. 1a and FIG. 15 show the use of a cassette 10 to convey
dialysis streams 105, 106 in a dialysis device according to one
example embodiment of the present invention in each case. It
is to be noted with respect to FIGS. 14 and 15 that the units,
components or devices that have the same reference signs in
both FIG. 1a and FIG. 15 correspond to the same units,
components or devices in both example embodiments. The
dialysis device is not shown in FIG. 1a and FIG. 15, but can
be implemented for example as suggested in FIG. 7. The
dialysis device has an accommodation means which can
accommodate the cassette 10. The cassette 10 has, according
to the present example embodiments, two centering units 107,
by means of which the cassette 10 can be inserted in the
dialysis device and located in the desired position. The cen-
tering units 107 can be implemented for example as guide
holes for pins protruding from the dialysis device. The present
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invention also permits the use of other means for inserting the
cassette 10 in the dialysis device, and is not restricted to the
centering units 107.

Cassettes such as cassette 10 for conveying dialysate
streams are generally known. A conventional cassette is
described in the patent application DE 102 24 750, for
example. The representations of cassette 10 that are shown in
FIG. 1a and FIG. 15 focus substantially on those parts of the
cassette according to the invention that are essential for the
present example embodiment. Thus other devices, units or
components of a dialysis circulation (e.g. sensors, actuators
etc.) which can typically be located in the cassette 10 are not
shown in FIG. 1a and FIG. 15 for reasons of clarity, but can be
incorporated in cassette 10 according to the present example
embodiment.

Cassette 10 has, as shown in FIGS. 1a and 15, a dialysate
inlet 102 from a source of fresh dialysate and a dialysate
outlet 103.

In order to pump the dialysate stream 105, the cassette 10
according to the present example embodiment has a dialysate
pump 104. The pumping rate of the dialysate pump 104
determines the magnitude of the dialysate flow rate.

According to the example embodiment of FIG. 15 the
cassette 10 can additionally have an ultrafiltration pump 108,
which can remove dialysate from the dialysis filter 11 down-
stream from the dialysis filter.

The dialysate stream 105 flows from the source of fresh
dialysate into the inlet 102 via the sensor 101, which is con-
figured for balancing fluid streams, to the dialysis filter 11. In
the dialysis filter 11 a mass transfer takes place via the semi-
permeable membrane of the dialysis filter 11 between the
patient’s blood and the dialysate, as a result of which the
patient’s blood is cleansed of toxins. In addition, fluid can be
filtered from the blood into the dialysate via the membrane by
means of a pressure difference between the dialysate side and
the blood side of the semipermeable membrane, in order to
remove water from the patient’s blood. The volume of fluid
that is filtered from the patient’s blood onto the dialysis side
per unit of time is known as the ultrafiltration rate, and is
prescribed for each individual case by the physician in charge
of'the treatment. Because of the transfer of fluid in the dialysis
filter 11, the dialysate stream 106 which flows out of the
dialysate filter 11 is greater than the dialysate stream 105
which flows into the dialysis filter 11. Because the difference
between the two streams 105, 106 can only originate from the
patient’s blood, this difference is equal to the ultrafiltration
rate.

The ultrafiltration rate depends, alongside the characteris-
tics of the dialysis filter 11, primarily on the pressure differ-
ence between the blood side and the dialysis side of the
dialysis filter 11. The higher the excess pressure on the blood
side, the more fluid is filtered from the blood onto the dialy-
sate side. The pressure to be set on each side of the semiper-
meable membrane is proportional to the supply side of the
blood and the dialysate. Thus the ultrafiltration rate can be
regulated by the control or regulation of the pumping rate of,
preferably, the dialysate via the dialysate pump 104. Control
of'the blood pump (not shown in FIGS. 1a and 15), or of both
the blood and the dialysate pumps, is also conceivable.

Because the blood flow and/or dialysate flow is prescribed
for treatment purposes by the physician, and these volumes
are therefore variable only to a small extent, the transmem-
brane pressure can also be produced using the ultrafiltration
pump 108 (see FIG. 15). This draws additional dialysate 106
from the dialysate filter 11 downstream of the dialysate filter.
This can take place continually or periodically. If the dialy-
sate is pumped by occlusion upstream from the dialyzer, for
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example by the implementation of the dialysate pump 104 as
a peristaltic roller pump, the additional volume removed by
the ultrafiltration pump 108 from the dialysis filter 11 via the
semipermeable membrane of the dialysis filter 11 must origi-
nate from the blood and thus represents the ultrafiltrate. In this
case the ultrafiltration can take place continuously. If the
dialysate is not pumped upstream from the dialyzer by occlu-
sion, for example by the implementation of the dialysate
pump 104 as a centrifugal pump, additional occlusion means
must be provided upstream of the filter 11 (e.g. squeeze
valves, not shown in FIG. 15), which occlude the dialysate
fluid system during the pumping of the ultrafiltration pump
108. In this case the additional volume removed by the ultra-
filtration pump 108 via the semipermeable membrane of the
dialysis filter 11 must originate from the blood and thus
represents the ultrafiltrate. In this case the ultrafiltration takes
place periodically. The dialysis pump 104 and the ultrafiltra-
tion pump 108 then operate alternately.

In both cases the additional fluid volume, which represents
the ultrafiltrate, flows via the sensor 101 and the channel
1012. The ultrafiltration volume is thereby known. The sensor
signals from the sensor 101 can then also be used in this
embodiment, in a manner described in more detail below, to
adjust the delivery rate of the ultrafiltration pump 108 so that
the desired ultrafiltration rate is achieved.

The sensor 101 has a first channel 1011 for the passage of
the blood or dialysis stream 105 coming from the patient, and
a second channel 1012 for the passage of the blood or dialysis
stream 106 flowing to the patient after filtering. The designa-
tions “first” and “second” in this description are not to be
regarded as restrictive, and serve only to facilitate the distin-
guishing between the two channels 1011, 1012 in sensor 101.

The two channels 1011, 1012 are disposed substantially
parallel to each other. They can be arranged one above the
other or side by side: the present invention imposes no restric-
tion in this respect. The blood or dialysate streams 105, 106
flow in the sensor 101 according to the present example
embodiment in opposite directions from each other. The
present invention is, however, not limited to the streams 105,
106 flowing in opposite directions. According to another
example embodiment the fluid streams 105,106 can also flow
in the same direction.

A further example embodiment, analogous to the example
embodiment in FIG. 1, is realized by the use of the sensor 101
for balancing blood. Because fluid is filtered from the blood
side to the dialysate side during the ultrafiltration, the possi-
bility also exists of balancing on the blood side, since the
blood streams in and out of the dialysis filter are thereby
different. This difference can also be detected by sensor 101.
This example embodiment can be configured analogously to
the example embodiment in FIG. 1, with the difference that
the blood at inlet 102 now flows via the first channel 1011 of
sensor 101. From there the blood is conveyed, via the lower
blood inlet of the dialysis filter, through the filter, and from the
upper blood outlet of the filter through the second channel
1012 of the sensor. It is in principle also possible to integrate
both embodiments in one cassette 10, which then has two
sensors 101.

According to the present example embodiment in FIG. 1,
the sensor 101 captures the voltages that arise due to the flow
of the blood stream or dialysis stream 105 in channel 1011
and due to the flow of the blood stream or dialysis stream 106
in channel 1012. The capturing of the voltages will be
explained more precisely with reference to the example
embodiment in FIG. 2. The voltages are captured in sensor
101 by means of appropriate voltage metering units, which
can be for example electrodes. The use of voltage metering
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units in this context is generally known, and will therefore not
be explained in detail; see for example the patent application
GB 2 003 274 A, in which the use if electrodes is disclosed.
According to the present invention, any suitable known volt-
age metering units can be used.

The sensor 101 is configured to transmit or send the cap-
tured or measured voltages from the blood or dialysate
streams 105, 106 in the channels 1011, 1012 to the dialysis
device. According to the present example embodiment the
sensor 101 has four voltage metering units, which are not
shown in FIG. 1, with two of the units disposed on each of the
channels 1011, 1012. According to the present invention the
number of voltage metering units that are used can vary, and
is not restricted to the use of four voltage metering units.
According to the present example embodiment electrodes are
used as voltage metering units. In order to pass or transmit the
measured voltages to the dialysis device, the sensor 101 has at
least one transmission unit. According to the present example
embodiment this transmission unit is a contact. Furthermore,
according to the present example embodiment four transmis-
sion units 1013 in the form of contacts are employed. Accord-
ing to the present invention the number of transmission units
1013 that are employed can vary, and is not restricted to the
use of four transmission units 1013. According to the present
example embodiment the number of transmission units 1013
corresponds to the number of voltage metering units. Thus
each electrode that is used as a voltage metering unit is allo-
cated to one transmission unit, or one contact 1013. The
contacts 1013 are the contacts of the four electrodes. Accord-
ing to the present example embodiment the contacts 1013 are
led out of the sensor 101 on one side of the sensor 101 and
connected conductively with the dialysis device. By means of
these contacts 1013 the sensor 101 transmits the voltage
values that are determined or captured to the dialysis device,
which can read off the voltage values from the contacts 1013.

The voltage values of channels 1011, 1012 are used for
balancing the blood or dialysis streams 105, 106. This will be
explained in more detail with reference to FIG. 8.

It is to be noted that the present invention is not restricted to
the use of contacts 1013 as transmission units 1013. Thus for
example an inductor, embodied as a receiver coil, can produce
energy in the cassette by induction from an alternating mag-
netic field, which is supplied by the dialysis machine or
device, and, in a known manner via rectification of the alter-
nating voltage arising in the receiver coil, provide an elec-
tronic voltage integrated in the cassette. This electronic cir-
cuit can be configured so as to process the voltage values from
the voltage metering units of sensor 101, and from these
generate a signal which is transmitted to the dialysis machine
or device in a contactless manner, e.g. by radio or via load
modulation of the receiver coil.

FIG. 2 shows a device 101 for balancing a first and a second
fluid stream according to an example embodiment of the
present invention. The device 101 according to the present
example embodiment corresponds to the sensor 101 shown in
FIG. 1, and shows a detailed implementation of the sensor
101.

According to the present example embodiment the sensor
101 has a measuring cell 21, which is disposed in the interior
of the sensor 101. The measuring cell 21 encompasses or is
directed towards channel 1011 and channel 1012. According
to the present example embodiment the channels 1011, 1012
are shown by way of example as cuboids. It is however to be
noted that the present invention is not restricted to cuboid
channels; the present invention is also applicable to other
shapes which can be used for channels, e.g. to cylindrical
channels etc. The two channels 1011, 1012 are alike or iden-

25

30

40

45

10

tical with regard to their forms. In particular, they are imple-
mented alike or identically with regard to their shape, size and
dimensions.

According to the present example embodiment the mea-
suring cell 21 of the sensor 101 is constructed or disposed
such that the two streams 105, 106 in two separate channels
1011, 1012 flow past in opposite directions from each other. If
the measuring cell 21 in the sensor 101 is brought into a
magnetic field which is oriented perpendicular to the direc-
tion of flow of the blood or dialysate streams 105, 106 or to the
channels 1011, 1012, a charge separation of the positive and
negative charge carriers occurs in the fluid. The driving force
in this is the Lorentz force. The perpendicular orientation of
the magnetic field relative to the blood or dialysate streams
105, 106 or to the channels 1011, 1012 is made clear in FIG.
2 by means of the arrow 20. For balancing the blood and
dialysate streams 105, 106, the voltages generated in the
channels 1011, 1012 by the charges that arise are measured.

In this the potential difference depends on the distance
and/or on the strength of the magnetic field. According to the
present example embodiment the conductivity of the medium
in the sensor 101 does not play a decisive role. However,
according to the present example embodiment a minimum
conductivity should be present. For this the following formula
applies:

U=B**D, o)

where U is the voltage, B the field strength, v the flow velocity
and D the internal diameter of the channel 1011, 1012.

Both the blood or dialysate flowing in the channel 1011 and
the blood or dialysate flowing in the channel 1012 produce a
voltage. If the blood or dialysate from channel 1011, after
leaving the measuring cell 21, were to flow back directly into
the inlet of channel 1012, the induced voltages would exactly
cancel each other out. In other words the difference in voltage
between the first channel 1011 and the second channel 1012
would equal zero. If a calculation of the difference between
the two voltages results in a value not equal to zero, the
volumetric flow rates in the two channels 1011, 1012 must be
unequal. This is normally the case in dialysis devices, since
after leaving the measuring cell 21 the blood or dialysate
stream 105 from the channel 1011 does not flow back directly
into the inlet of channel 1012 as blood or dialysate stream
106, but first makes its way to the filter 11, where changes
occur to the fluid streams as a result of the ultrafiltration. In
the field of dialysis systems, a rate derived from differences in
the voltages of channels 1011, 1012 is designated the ultra-
filtration rate.

According to formula (1), with identical internal diameters
D1=D2=D of the two measurement channels 1011 and 1012
and an identical field strength B, then the field B1=B2=B in
both measurement channels 1011, 1012. See formula (2):

Ul-12=v1-12, )

where v1-v2 is the differential flow between the two channels
1011, 1012, and according to the present embodiments this
differential flow is identical with the ultrafiltration rate.

In order to determine the ultrafiltration rate it is thus unnec-
essary, according to formula (2), to know the exact dimen-
sions of the measurement channels 1011, 1012 or the strength
of'the magnetic field. Only if an absolute measurement of the
flow rates through the two channels is desired is it necessary
to know D and B.

FIGS. 3a and 35 show a detailed view ofthe channels 1011,
1012 according to an example embodiment of the present
invention. According to the present example embodiment
both the first channel 1011 and the second channel 1012 have
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voltage metering units for measuring the voltages in the chan-
nels 1011, 1012, which are produced as described above by
the separation of charges and arise due to the flow of each of
the fluid streams 105, 106. According to the present example
embodiment the voltage metering units 31, 32 are electrodes.
In this case each channel 1011, 1012 has an electrode 31, 32
on each of two opposite sides of the channel 1011, 1012.
According to the present example embodiment the electrodes
31, 32 are disposed parallel to the orientation 20 of the mag-
netic field.

It is to be noted that the present invention is not restricted to
the use of two electrodes as voltage metering units per chan-
nel 1011, 1012. FIGS. 3¢ and 35 show merely an embodiment
of the present invention by way of example.

Because according to the present example embodiment
two voltage values are provided for the channels 1011 and
1012, according to formula (2) the difference between the two
measured voltage values is determined in order to balance the
blood or dialysis streams 105, 106. The excitatory magnetic
field B can be either an unchanging magnetic field or an
alternating magnetic field. The voltages which arise are direct
voltages in the case of an unchanging excitatory magnetic
field, and alternating voltages in the case of an alternating
excitatory magnetic field. In both cases the momentary ampli-
tude of the voltage that arises is modulated by the momentary
fluid flow. The calculation of the difference between the two
voltage values takes place in a manner known to the skilled
person, e.g. via an analog subtractor circuit or by digitaliza-
tion of the measured values and subsequent mathematical
operations in a calculating apparatus provided for the pur-
pose, which can be part of a control apparatus of the dialysis
machine or dialysis device.

FIG. 4a, 45 show channels 41, 42 for a first and a second
fluid, blood or dialysis stream disposed in a device for bal-
ancing a first and a second fluid stream according to two
further example embodiments of the present invention.

According to the example embodiment in FIG. 4a, the two
channels 41, 42 are separated by a dividing wall 40. In this the
dividing wall 40 is disposed in a channel which was originally
larger such that the channels 41, 42 are alike, with the chan-
nels 41, 42 in particular alike with respect to their shape, size
and dimensions. According to the present example embodi-
ment each of the channels 41, 42 has a voltage metering unit
411, 421. According to the present example embodiment the
voltage metering units 411, 421 are electrodes, and are dis-
posed on exterior walls of the channels 41, 42 which are
opposite each other, wherein the exterior walls are the exte-
rior walls which are disposed parallel to the orientation 20 of
the magnetic field. According to the present example embodi-
ment each electrode 411, 421 directly supplies the voltage
value of the corresponding channel 41, 42.

According to the example embodiment in FIG. 45, the two
channels 41, 42 are also separated by a dividing wall 40,
which is disposed as explained with reference to FIG. 4a.
According to the example embodiment in FIG. 45, the two
channels 41, 42 have a total of three voltage metering units
411, 421, 43 in the form of electrodes. The example embodi-
ment in FIG. 4b represents an extension of the example
embodiment in FIG. 44, in which a common voltage metering
unit 43 in the form of an electrode for measuring the voltage
in both channels 41, 42 is disposed in the dividing wall 43
between the electrodes 411, 421 at the same height as the
electrodes 411, 421. In a manner similar to the example
embodiments in FIG. 3a and FIG. 35 respectively, further
calculations are here required, based on the voltage values in
the channels 41, 42 as determined by the electrodes 411, 421,
43, in orderto determine the voltage value of each channel 41,
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42. As explained with respect to FIG. 3a and FIG. 34, the
skilled person is familiar with such calculations (e.g. using
amplitudes or average values), and they will therefore not be
described in detail. According to the present invention any
commonly used calculation method that is suitable for the
current situation can be chosen and employed. According to
the present example embodiment the signal is applied sym-
metrically around the potential of the common middle elec-
trode. For this only an additional electronic evaluation unit
(familiar to the skilled person) is required.

FIG. 5a and FIG. 5b show an arrangement which has two
channels 54_1, 54_2 for two fluid, blood or dialysate streams,
and the construction of this arrangement according to an
example embodiment of the present invention.

Due to the temperature-dependence of the geometry of the
channels, it is necessary to have an exceptionally exact and
reproducible channel cross-section. This requirement is
inconsistent with the requirement for an economically-priced
disposable article. The cassettes (see cassette 10 in FIG. 1)
that are used in dialysis devices to convey blood or dialysis
streams are disposable articles. Because of the disposable
character of the cassettes, their manufacture must be designed
to be as inexpensive as possible. According to the present
example embodiment the measuring cell 21 is preferably
manufactured from symmetrical parts 51, 52, 53. According
to the present example embodiment the parts 51, 52, 53 are
manufactured from the same injection mold or from a single
mold. The three parts 51, 52, 53 are alike with respect to their
shape and dimensions. According to the present example
embodiment the parts 51, 52, 53 are substantially cuboid in
shape. Each of the parts 51, 52, 53 additionally has a fluid
passageway 50 on two opposite sides. According to the
present example embodiment the three parts 51, 52, 53 are
joined together by stacking the sides which are provided with
fluid passageways 50 on top of each other. According to the
present example embodiment each of the parts 51, 52, 53 has
nubs 56 on one of the sides to be joined, and recesses 57 onthe
other side to be joined which fit the nubs 56, so that when the
parts 51, 52, 53 are stacked on top of each other they are fitted
together with each other by means of the nubs 56 and the
corresponding recesses 57 as fastening devices. According to
the present example embodiment the nubs 56 and the recesses
57 are shown by way of example substantially cuboid in
shape. It is to be noted concerning this that the present inven-
tion is not restricted to the cuboid shape shown for the nubs 56
and the recesses 57, and that it also permits other suitable
forms of the nubs 56 and the recesses 57. Furthermore,
according to the present invention other suitable fastening
devices can also be employed. FIG. 56 shows the completed
arrangement constructed from the parts 51, 52, 53, which has
two identical channels 54_1, 54_2 which are parallel to each
other and disposed one above the other.

As each part 51, 52, 53 can have a typical mechanical fault,
it is necessary to combine or arrange the channels skillfully to
join together in each case an upper half-channel from the
upper parts 51, 52 and a lower half-channel from the corre-
sponding lower parts 52, 53 into a whole channel 54_1,54_2.
Small recesses and/or protuberances can ensure the appropri-
ate positioning. Even if the positioning of the parts 51, 52, 53
is not exact, i.e. if the corresponding upper and lower halves
of'the channels are not exactly located one above the other, the
two whole channels 54_1, 54_2 are identical.

In this manner great accuracy can be achieved in the mea-
suring cell 21 by very simple means.

According to the present example embodiment the fluid
passageways 50 have a substantially cuboid shape, which also
leads to a cuboid implementation of the whole channels 54_1,
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54_2. It is to be noted that this form of the fluid passageways
50 and the channels 54_1, 54_2 is shown by way of example,
and that according to the present invention additional suitable
forms are also possible for the fluid passageways 50 and
consequently for the channels 54_1, 54_2.

FIG. 6a and FIG. 6b show an arrangement which has two
channels for two fluid, blood or dialysate streams, and the
construction of this arrangement according to a further
example embodiment of the present invention.

The example embodiment in FIG. 6a and FIG. 65 corre-
sponds to the example embodiment in FIG. 5a and FIG. 55.
The difference between the two example embodiments is that
according to FIG. 6a and FIG. 65 the parts 61, 62, 63 each
have a fluid passageway 60 on only one side. The assembly of
the arrangement according to FIG. 6a and FIG. 65 from the
parts 61, 62, 63 takes place similarly to the assembly of the
parts 51, 52, 53 in FIG. 5a and FIG. 5b. According to the
present example embodiment one side of a part 62, 63 which
is formed with a fluid passageways 60 is assembled together
with one side of a part 61, 62 which is not formed with a fluid
passageways 60. In this it must be ensured that the identical
parts 61, 62, 63 are assembled such that the fluid passageways
60 are disposed parallel to each other and one above the other.
FIG. 65 shows clearly the channels 64_1, 64_2 created by the
assembly of the parts 61, 62, 63. The advantage of this
example embodiment is that it does not require 100% accu-
rate positioning of the parts 61, 62, 63, and that slight devia-
tions are possible, since no exceptionally careful alignment is
required of an upper part of the channel 54_1, 52_2 with the
lower part of the channel 54_1, 52_2.

According to the present example embodiment each of the
parts 61, 62, 63 has nubs 66 on one of the sides to be joined,
and recesses 67 on the other side to be joined which fit the
nubs 66, so that when the parts 61, 62, 63 are stacked on top
of'each other they are fitted together with each other by means
of'the nubs 66 and the corresponding recesses 67 as fastening
devices. In a similar manner to the example embodiment of
FIGS. 5a and 55, the nubs 66 and the recesses 67 are shown by
way of example substantially cuboid in shape in the present
example embodiment. It is similarly to be noted here that the
present invention is not restricted to the cuboid shape shown
for the nubs 66 and the recesses 67, and that it also permits
other suitable forms of the nubs 66 and the recesses 67.
Furthermore, according to the present invention other suit-
able fastening devices can also be employed.

According to the example embodiment in FIG. 5a and FIG.
5b and according to the example embodiment in FIG. 6a and
FIG. 6b, the magnetic field can be oriented 20 perpendicular
to the stacked parts 51,52, 53 and 61, 62, 63. This is shown by
way of example in FIG. 5c¢. According to the example
embodiment in FIG. 5¢ a DC field situation has arisen through
the action of the magnetic field. The channel 54_2 shown by
way of example has two electrodes 55 as voltage metering
units. Here the electrode 55 disposed on the left hand side is
configured to measure the voltage of the negative charge
carrier, and the electrode 55 disposed on the right hand side is
configured to measure the voltage of the positive charge car-
rier. As already mentioned, the charge separation of the posi-
tive and negative charge carriers occurs due to the action of
the magnetic field perpendicular 20 to the channel 54_2 in the
measuring cell 21 or in the sensor 101.

According to an example embodiment of the invention a
sensor signal (which originates for example in the sensor 101)
can be used as a measure of the differential flow between
dialysate flowing into a dialysis device (i.e. blood or dialysate
flow 105 from the patient) and dialysate flowing out of the
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dialysis device (i.e. blood or dialysate flow 106 to the patient),
in order to regulate the flow of the dialysate pump.

Greater outflow than inflow means that fluid from the
patient’s blood has entered the dialysate via the semiperme-
able membrane in the dialysis filter. This fluid per unit of time
corresponds to the ultrafiltration rate.

The ultrafiltration rate is prescribed for treatment purposes
by the physician. If one now leads the sensor signal to a
control or regulating unit, which regulates the pump flow (i.e.
the settings of the blood pump or dialysis pump) depending
on the desired value of the differential flow (the difference
between the voltages in the channels of the sensor), the ultra-
filtration rate can be controlled.

The ultrafiltration rate depends on the transmembrane
pressure, which depends substantially on the blood or dialy-
sate flow 105 from the patient and on the blood or dialysate
flow 106 to the patient, as well as on the characteristics of the
dialyzer (e.g. high-flux characteristic).

By means of the knowledge of the differential flow the
pump output of either the dialysate pump or the blood pump,
or both, can be adjusted so that the desired ultrafiltration rate
is achieved. In this it is often preferred not to change the blood
ordialysate flow 105 from the patient, in order notto stress the
patient. A lower blood or dialysate flow 106 to the patient can
mean a higher transmembrane pressure from the side of the
flow 105 from the patient to the side of the flow 106 to the
patient, as a result of which more fluid is filtered from the side
of'the flow 105 from the patient to the side of the flow 106 to
the patient.

The reverse case represents refiltration, which however as
a rule is not desired.

FIG. 7 shows a dialysis device 7, which is configured or
implemented for dialysis treatment according to an example
embodiment of the present invention. According to the
present example embodiment the dialysis device 7 has an
accommodation unit 71, which is configured to accommodate
at least one cassette for conveying blood or dialysate streams
105, 106. According to the present example embodiment the
cassette is the cassette 10 described with reference to FIG. 1.
For reasons of clarity, FIG. 7 shows those parts, units and/or
components of the dialysis device 7 that are essential to the
present example embodiment. The dialysis device 7 has also,
of course, other parts, units and/or components that are usu-
ally comprised in dialysis devices, and which enable the
dialysis device 7 to function in accordance with its intended
purpose. For reasons of clarity, these usual parts, units and/or
components of a dialysis device are not shown in FIG. 7. As
already described with reference to the example embodiment
in FIG. 1, the cassette 10 comprises the sensor 101 for bal-
ancing the blood or dialysate stream 105 from the patient and
the blood or dialysate stream 106 to the patient, wherein the
two streams 105, 106 flow parallel to each other and, accord-
ing to the present example embodiment, in opposite direc-
tions from each other in their respective channels 1011, 1012
of'the sensor 101. (The streams 105, 106 can also flow in the
same direction.)

According to the present example embodiment, the dialy-
sis device 7 is configured or implemented to capture a signal
which contains a difference between the voltage captured in
the channel 1011 and that captured in the channel 1012. As
already explained above, the respective voltages arise
through a perpendicular orientation 20 of the magnetic field
relative to the channels 1011, 1012 in the sensor 101 and
through the flowing of the respective blood or dialysate
streams 105, 106 in the channels 1011, 1012. It is however to
be noted that the perpendicular orientation of the magnetic
field is only an example orientation of the magnetic field, and
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that according to the present invention additional angles of
orientation of the magnetic field may also be used.

The sensor 101 has suitable voltage metering units, which
are configured to measure the respective voltages in the chan-
nels 1011, 1012. The dialysis device 7 is configured to capture
the voltage values measured by the voltage metering units.
Thus for example this can be by means of the transmission
units 1013 shown in FIG. 1, which can be, as described above,
contacts, coils or other means. Using the voltage values mea-
sured by the voltage metering units, the dialysis device 7
determines, according to the present example embodiment,
the corresponding voltage value for each channel 1011, 1012.
Ifa plurality of voltage values were measured by a plurality of
voltage metering units for one channel 1011, 1012, calcula-
tions of average values can for example be used for this. Such
calculations to determine a general, representative voltage
value from a plurality of measured voltage values are familiar
to the skilled person, and hence such calculations will not be
discussed in greater detail here.

According to the present example embodiment, the dialy-
sis device 7 uses the voltage value determined for the first
channel 1011 and the voltage value determined for the second
channel 1012 to calculate a difference between the voltages or
voltage values of the two channels 1011, 1012. As already
explained, this difference corresponds to the ultrafiltration
rate.

According to the present example embodiment, the dialy-
sis device 7 has a control or regulating unit 72, which is
configured to control or regulate the flow of at least one of the
blood or the dialysis streams 105, 106, by means of the
calculated difference between the voltages of the first and the
second channel 1011, 1012 of the sensor 101. The control or
regulating unit 72 can control or regulate the flow, for
example by a suitable adjustment of the blood pump and/or
the dialysate pump, when the control or regulating unit 72 has
received the present difference between the voltages and,
after evaluation of the difference, has determined that the
difference does not correspond to the ultrafiltration rate that
was prescribed by the physician. The control or regulating
unit 72 carries out the control or regulation of at least one of
the blood or the dialysis streams 105, 106 in such a manner
that after the control or regulation by the control or regulating
unit 72 the current ultrafiltration rate or difference between
the voltages in the channels 1011, 1012 corresponds to the
prescribed ultrafiltration rate or difference between the volt-
ages in the channels 1011, 1012, which can be achieved for
example by a suitable adjustment of the blood pump and/or
the dialysate pump.

According to the present example embodiment, after the
calculation of the difference between the current voltages in
the channels 1011, 1012 or the current ultrafiltration rate, the
dialysis device 7 is configured to transmit to the control or
regulating unit 72 a signal 73 which contains the difference
between the current voltages in the channels 1011, 1012 or the
current ultrafiltration rate. If the difference between the
present voltages in the channels 1011, 1012 or the present
ultrafiltration rate does not correspond to the difference
between the present voltages in the channels 1011, 1012 or
the ultrafiltration rate, that was prescribed by the physician,
the control or regulating unit 72 controls or regulates the
blood or the dialysis streams 105, 106 as described above.

Thus the present invention relates to the balancing of fluid
streams in a dialysis system. In particular the invention relates
to a cassette for conveying a first and a second fluid stream in
a dialysis system, wherein the first and the second fluid
streams can be medical fluid streams such as for example
dialysate streams or blood streams, wherein the cassette has a
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sensor as a device for balancing the first and the second fluid
stream, and wherein the sensor has a first channel for the first
fluid stream and a second channel for the second fluid stream.
The invention further relates to a dialysis system, which is
configured to accommodate at least one cassette which is
configured as described above. Furthermore, the present
invention relates to an arrangement by which two channels for
the first and the second fluid streams are formed. In addition,
the invention relates to a method for construction of the two
channels or the arrangement.

Although the invention is explained above with reference
to the example embodiments according to the drawings
attached, it is evident that the invention is not limited to these,
but can instead be modified within the scope of the inventive
idea which is disclosed above and in the pending claims. It is
self-evident that there can be other additional example
embodiments which represent the principle of the invention
and are equivalent, and that therefore various modifications
can be implemented without deviation from the scope of the
invention. Thus for example the channels of the sensors or the
fluid passageways of the parts for constructing an arrange-
ment with two channels can have various forms, or various
methods of calculation can be used for determining a repre-
sentative voltage value for a channel by means of various
voltages or voltage values measured for the channel.

LIST OF REFERENCE SIGNS
10 cassette
11 dialysis filter
101 sensor
102 inlet
103 outlet
104 dialysate pump
105 fluid stream

106 fluid stream

107 centering unit

108 ultrafiltration pump

1011 channel in sensor

1012 channel in sensor

1013 transmission units

20 orientation of the magnetic field to be used
21 measuring cell of the sensor

31 voltage metering units as electrodes
32 voltage metering units as electrodes
40 dividing wall

41 blood stream, fluid stream or dialysate stream
42 blood stream, fluid stream or dialysate stream
411 voltage metering unit as electrode
421 voltage metering unit as electrode
43 voltage metering unit as electrode
50 fluid passageway

51 first (component) part

52 second (component) part

53 third (component) part

54_1 channel

54_2 channel

55 voltage metering unit as electrode
56 nubs as fastening devices

57 recesses as fastening devices

60 fluid passageway

61 first (component) part

62 second (component) part

63 third (component) part

64_1 channel

64_2 channel

66 nubs as fastening devices
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67 recesses as fastening devices

7 dialysis device

71 accommodation means, accommodation unit
72 regulating or control unit

73 signal

The invention claimed is:

1. Cassette with a first and a second fluid stream in a
dialysis system, wherein the cassette has a sensor as a device
for determining a difference between the first and the second
fluid stream and wherein the sensor has a first channel for the
first fluid stream and a second channel for the second fluid
stream, wherein:

the first and the second channel are disposed substantially

parallel to each other; and

the sensor is configured to expose the first and the second

channel to a magnetic field for determining the differ-
ence between the first and the second fluid streams,
wherein the magnetic field is aligned substantially per-
pendicular to the first and to the second channel.

2. Cassette according to claim 1, wherein the first and the
second fluid streams are dialysate streams or blood streams.

3. Cassette according to claim 1, wherein:

due to the magnetic field a separation of positive and nega-

tive charge carriers occurs in the first fluid stream of the
first channel and in the second fluid stream of the second
channel; and

the sensor is configured to measure a first voltage which is

produced by the separation of positive and negative
charge carriers in the first fluid stream and arises due to
the flow of the first fluid stream in the first channel, and
to measure a second voltage which is produced by the
separation of positive and negative charge carriers in the
second fluid stream and arises due to the flow of the
second fluid stream in the second channel, wherein the
first and the second voltages are used for determining the
difference between the first and the second fluid stream.

4. Cassette according to claim 3, wherein the sensor is
configured to transmit to a device for dialysis treatment at
least one signal, containing the measured first and the mea-
sured second voltage or a value derived front the first and
second measured voltages.

5. Cassette according to claim 3, wherein:

at least one voltage metering unit for the first channel is

disposed on the first channel, which is configured to
measure the first voltage; and

at least one voltage metering unit for the second channel is

disposed on the second channel, which is configured to
measure the second voltage.

6. Cassette with a first and a second fluid stream in a
dialysis system, wherein the cassette has a sensor as a device
for determining a difference between the first and the second
fluid stream and wherein the sensor has a first channel for the
first fluid stream and a second channel for the second fluid
stream, wherein:

the first and the second channels are formed from at least

three parts which have the same shape and dimensions;
and

in each of the at least three parts a fluid passageway is

formed on at least one of two surfaces located opposite
each other; and

the at least three parts are assembled to form the first and

the second channel by stacking or lining up the at least
three parts on the sides of the at least three parts that are
formed with fluid passageways, in such a manner that the
first channel is formed between a first and a second part
of the at least three parts, and the second channel is
formed between the second and a third part of the at least
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three parts, wherein the first and the second channel have
the same shape, are parallel to each other, and are dis-
posed side by side or one above the other.
7. Cassette according to claim 6, wherein the at least three
parts have fastening devices, by means of which the at least
three parts are fitted together.
8. Cassette according to claim 6, wherein:
the first channel has an additional voltage metering unit for
the first channel, which is configured to measure a volt-
age produced by the separation in the first fluid stream
that arises as a result of flow of the first fluid steam;

the at least one voltage metering unit for the first channel is
disposed on a side of the first channel which is opposite
another side of the first channel on which the other
voltage metering unit for the first channel is disposed,
wherein the magnetic field is oriented parallel to the first
and to the other side of the first channel;

the second channel has a further voltage metering unit for

the second channel, which is configured to measure a
voltage produced by separation in the second fluid
stream that arises as a result of flow of the second fluid
steam; and

the at least one voltage metering unit for the second chan-

nel is disposed on a side of the second channel which is
opposite another side of the second channel on which the
other voltage metering unit for the second channel is
disposed, wherein the magnetic field is oriented parallel
to the first and to the other side of the second channel.

9. Cassette with a first and a second fluid stream in a
dialysis system, wherein the cassette has a sensor as a device
for determining a difference between the first and the second
fluid stream and wherein the sensor has a first channel for the
first fluid stream and a second channel for the second fluid
stream, wherein the first and the second channels are formed
by the construction of a dividing wall in a channel which
comprises both the first and the second channel, such that the
first and the second channels have the same form, wherein the
magnetic field is oriented parallel to the dividing wall.

10. Cassette according to claim 9, wherein:

the at least one voltage metering unit for the first channel is

disposed on a side of the first channel which is opposite
the dividing wall;

the at least one voltage metering unit for the second chan-

nel is disposed on a side of the second channel which is
opposite the dividing wall; and

a common voltage metering unit is disposed on the divid-

ing wall, and is configured to measure a voltage pro-
duced by separation in the first and in the second fluid
streams that arises as a result of flow of the first and
second fluid steams, wherein the at least one voltage
metering unit for the first channel, the at least one volt-
age metering unit for the second channel, and the com-
mon voltage metering unit are disposed at substantially
the same height in the first and second channels.

11. Cassette according to claim 9, wherein:

the at least one voltage metering unit for the first channel is

disposed on a side of the first channel which is opposite
the dividing wall;

the at least one voltage metering unit for the second chan-

nel is disposed on a side of the second channel which is
opposite the dividing wall; and

the at least one voltage metering unit for the first channel

and the at least one voltage metering unit for the second
channel are disposed at substantially the same height in
the first and second channels.
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12. Cassette according to claim 6, wherein the first and the
second fluid streams are dialysate streams or blood streams.
13. Cassette according to claim 9, wherein the first and the
second fluid streams are dialysate streams or blood streams.

#* #* #* #* #*



